Universally, hypertension is a major public health problem. Identification of risk factors for hypertension supports intervention policies to minimize the disease morbidity and mortality. The main objective is to fill a gap in research literature by establishing baseline information for hypertension risk factors among Palestinians. Methods. A case control study was conducted at UNRWA health care services in Gaza Strip. A proportional systematic random sample of 120 cases matched with sex, and locality to 120 controls were chosen. Data was collected using a questionnaire which included socio-demographic data, lifestyle, and health profile. Collected data was analyzed using SPSS V13. Results. The most common modifiable risk factors of hypertension were physical inactivity (76.7% versus 15.9%), obesity (67.5% versus 29.2%), diabetes mellitus (19.2% versus 7.5%), and ex-smoking (15.5% versus 1%). Cases and controls show statistical significant differences in values for the lipid profile. Hypertension was significantly associated with low socio economic status, education, and employment. The most common non-modifiable risk factors were age, and family history (85.8% versus 71.7%). Multiple logistic analysis controlling for age showed that significant predictors of hypertension were obesity, physical inactivity, low monthly income and family history. Conclusion. Most of the identified hypertension risk factors are preventable.
Introduction
The rapid rise of noncommunicable diseases (NCDs) represents one of the major health challenges to global development in this century. This growing challenge threatens economic and social development as well as the lives and health of millions of people [1] .
Cardiovascular disease (CVD) is the most important cause of NCDs. Hypertension is a major risk factor for CVDs, kidney disease, and other complications. It is a major contributor to premature deaths. Globally, 51% of stroke and 45% of ischemic heart disease (IHD) deaths are attributable to high systolic blood pressure [2] . There are one billion hypertensive cases, and four million people die annually as a direct result of hypertension [3] . Additionally, in the Eastern Mediterranean Region (EMR), cardiovascular diseases and stroke account for 31% of deaths, and hypertension currently affects 26% of the adult population in the Region [4] .
Hypertension disease is a silent killer, and many people with hypertension are not aware that they have the condition [5] . Hypertension disease is influenced by many risk factors, which are connected to the lifestyle [2] . Global modifiable risk factors of hypertension are either preventable or controllable either by health education or health promotion programs. Identifying risk factors for hypertension leads to specific preventive interventions that are favorably affect public health in all countries.
In Palestine, hypertension related disease becomes one of the major health problems. It is the eighth leading cause of death among Palestinians in 2005 [6] . Adult and geriatrics are most vulnerable to risks of hypertension and need more care to prevent the development of hypertension. Socioeconomic changes in our regions lead to major changes in lifestyle towards sedentary lifestyle and increase the incidence and morbidity of this disease. In Gaza Strip (GS), there is little published information on the hypertension disease risk 2 ISRN Epidemiology factors among the Palestinian population. Therefore, this study may highlight the problem as a public in nature that need community-based intervention programs integrated with health education programs.
UNRWA (the United Nation Relief and Works Agency sector) continued to be the main comprehensive primary health care (PHC) provider for Palestinian Refugees in the Near East. UNRWA operates 137 PHCs scattered in Palestine [7] . UNRWA treated approximately 34,000 hypertensive and 23,000 diabetic patients in GS, with a prevalence rate of 17% and 12%, respectively, of adult population [8] .
Methods
This is a case-control PHC-based study is covering the main UNRWA centers in the NCDs services, in the five Gaza Governorates for cases and controls selection. One clinic was selected from each different level in each different geographical area to reflect representative sample.
Study Population.
Sample frame consists of all patients diagnosed as having hypertension (BP ≥ 140/90) and attending services during the years 2009-2011. Patients are aged 30 years and more from both genders and selected randomly from NCDs services of the UNRWA health care. A further same number of controls were chosen from the same medical centers who seeking other services and proved to be free from hypertension. Controls were matched with cases for gender and place of residency.
Sample
Size. The researcher used Epidemiological Information Program (Epi-info) to calculate the sample size at 95%CI with power 80% and based on-one-to one case to control ratio. The total number of proportional systematic random samples is composed of 206 subjects. To overcome nonrespondents, the researcher decided to take 240 persons, divided into 120 cases and 120 controls.
Sample Process.
UNRWA health centers were divided into two categories (large and small) according to the number of services provided and catchment area. GS is divided into five strata as follow: North, Gaza, Midzone, Khan Younis, and Rafah. The researcher chose three large and two small UNRWA clinics from different governorates by using proportional stratified random selection. Proportional sample was used to select the number of cases and controls from each governorate to ensure that the sample is geographically representative.
Data Collection.
Data was collected in randomized manner using a self-constructed face-to-face interviewed questionnaire, which included demographic, socioeconomic, lifestyle, and health profile. Anthropometric measurement, physical examination (BP), and lab test were abstracted from the patient's file. The questionnaire was well prepared after reviewing studies related to the subject. The validity of the questionnaire has been examined by sending the constructed questionnaire with enclosed covering letter about the objective of the study to 10 experts working in the different health fields in order to give their views on the questionnaire. The questionnaire was translated into Arabic by a team of physicians and was back translated to ensure the accuracy of translation. Arabic instrument was pretested on 20 eligible respondents for wording and understanding of the questions, and necessary adjustments were made in the instrument. Data was collected by the researcher and one assistant who trained well to interview the participants and fill the questionnaire.
Blood Pressure Measurement.
For all subjects, their BP was measured to the nearest 2 mmHg in the right arm after a 5-minute rest in a sitting position by a single mercury sphygmomanometer by a well-trained practical nurse and followed up by staff nurse and medical officers. The criteria for the diagnosis of risk factors and hypertension were based on WHO criteria. Hypertension was diagnosed in presence of BP ≥ 140/90 mmHg. Risk factors such as smoking, obesity, and hypercholesterolemia were identified.
Data Management and Statistical Analysis.
The quantitative data was analyzed using Statistical Package for Social Sciences (SPSS) program version 13.0. The analyses of data to be conducted were reviewing the filled questionnaire, coding the questions, data double entry, defining and coding the variables, and data cleaning. Frequency tables of all the variables and cross tabulation of the results were done. Odds ratio, 95% confidence interval, and chi-square test are statistical tools of measurement of association. The statistical level of significance is ≤ 0.05. Logistic regression is used to control for age as a confounder.
Ethical and Administrative
Considerations. An academic approval was obtained from School of Public Health at Al-Quds University, and an ethical approval was obtained from Helsinki Committee in Gaza to carry out the study. An administrative approval was obtained from UNRWA Chief Field Health Program-Gaza field to conduct the study at UNRWA PHCs. Every participant was provided with a full explanatory form attached to questionnaire included the purpose of the study, assurance about the confidentiality of the information, the instructions how to respond to the questionnaire, and a statement indicating that the participation is voluntary. Honesty was maintained during reporting and analysis of the data with respect to confidentiality and respecting of results.
Results
Our analysis is based on a sample of 240 persons; 120 cases from both genders matched with sex and place of residency to same number of controls. The finding based on (240) questionnaires, with response rate of 97.5% for both cases and controls. The nonrespondents were replaced. (Table 1) . Table one compares the 120 cases with the 120 controls matched with sex and locality. Among the selected cases, women have a greater risk of hypertension (66.7%) than men (33.3%). There were also regional differences in cases, where the highest prevalence was in Gaza city (35%) and the lowest percentage was in Rafah (12.5%). This distribution is corresponding to the population differences in the Governorates, where one-third of the population is living in Gaza city. Hypertension disease increases continually with age. Older generations tend to show hypertension more frequently than younger ones. Nearly 56.7% of all hypertension cases compared with 39.2% of controls occur between the older age group (50-81 years). The age differences were statistically significant ( = 0.023), and marked difference was observed between the younger and the older age groups OR = 2.17 (1.10-4.32).
Sociodemographic Characteristics of the Study Population
Since age could cofound the relationship between the disease and number of the study variables, age adjusted OR is calculated for diabetes, body mass index, physical activity, and lipid profile. Low socioeconomic status is associated with the occurrence of the hypertension. The present study showed highest risk of hypertension among subjects with highest poverty rate with 75.8% among cases compared to 34.2% among controls with statistical significant differences OR = 7.15 (3.59-14.39 ). The prevalence of hypertension was higher in low educational level with 61.7% among cases and only 26.6% among controls. The difference between low and high education is statistically significant with OR = 5.93 (3.0-11.82). Unemployed subject was 83.3% among cases and 50% among controls with OR = 5 (2.64-9.35). The burden of hypertension was insignificantly lower among married subjects that could be referred to age variation. (Table 2 ). Among cases, 99.2% reported that they are using pills to control their BP. About 42.8% take only one drug; out of them 50.98% take angiotensin converting enzyme inhibitor (ACEI), 15.7% take diuretic alone, 23.5% using B-blocker, 5.9% take centrally acting drug, and 3.92% received cachannel blockers, while 57.2% taking more than one drug to control their BP. The compliance among hypertensives was only 29.2%. The percentage of control of BP was only 17.5%. Hypertension was significantly higher in subjects who were diabetic (OR = 2.92), with higher body mass index (OR = 5.04), hypercholesterotemic (OR = 4.58), and with positive family history of hypertension (OR = 2.4). HDL-c was negative and statistically significant associated with the development of hypertension (OR = 11.77), so it is considered a protective factor for hypertension disease. Age adjustment for the OR kept the same relation between hypertension and the lipid profile, diabetes mellitus, and BMI. (Table 3) . Hypertension was significantly higher in subjects who were ex-smoking, among those exposed to smoking and physically inactive persons. Physical inactivity is much higher among cases (76.7%) compared to controls (15.9%). This association reached statistically significant level (OR = 17.47). Since physical activity could be influenced by age, logistic regression is used to control for age, and the relation between physical inactivity and hypertension kept constant and statistically significant. Hypertension is negatively associated with the current smoking status where the prevalence of current smoking among cases (8.3%) was lower compared to controls (16.7%). This is explained by cessation of smoking among the diseased persons. This is true where former smoking was much higher among cases. Additionally, there is positive and statistical significant association between hypertension and passive smoke (OR = 3.32). (Table 4 ). Table 4 demonstrates logistic regression analysis for the hypertension risk factors. Significant hypertension predictors as revealed by multivariate logistic regression analysis included physical inactivity, family history of chronic diseases, high BMI, and low family income, remained associated with hypertension, and reached statistically significant level. Blood chemistry variables were not included in the model since they are intervening variables. The association between hypertension and both age and diabetes mellitus did not reach statistically significant level.
Health Status Indicators among the Study Population

Lifestyle Factors among the Study Population
Logistic Regression for the Hypertension Risk Factors
Discussion
The relatively high rate of hypertension among women than men in the present study is matched with many national and international studies showed that men had significantly lower rate of hypertension compared with women [6, [9] [10] [11] [12] [13] [14] . In contrast to this, men seem to develop hypertension most often than women among Portuguese adult population [15] . Some studies reported that the rate of hypertension was nearly equal between men and women [16, 17] . These differences may be attributed to differences in age group in these studies, in addition to sociocultural differences or to psychosocial variability.
The result of the present study indicated that hypertension disease increased strongly with age in both sexes, and getting old is a risk factor for hypertension, as outward symptoms of high BP take a long time to appear. This is in agreement with many studies provided strong relationship between age and hypertension disease [18] [19] [20] [21] [22] [23] . This study found statistical significant association between hypertension, occupation, and education statuses. Illiterate and unemployed subjects tended to have significantly higher hypertension prevalence. This may be referring to the impacts of siege and closure after the second Intifada, as a result most of the Palestinian workers in Israeli areas lost their works [24] . Unemployment rate in GS at the end of 2010 was 37.8% [25] , or due to lifelong unhealthy related habits like lack of physical activity due to the majority of illiterates are unemployed, so they sleep more hours, smoking, eating habits, and exposure to stressful events or other lifestyle or may be due to natural setting of the study. This is consistent with some literature and inconsistence with others. Similar surveys reported that hypertension was higher among subjects with lower educational level, retired, and wives engaged in domestic duties [26, 27] . Some studies reported that illiterate and postuniversity educated, unemployed, and subjects doing house duties tended to have significantly higher hypertension [9] . In contrast to this result, some studies found positive and statistical significant association between high educational level and the development of CHD [28] .
While other illustrated that the education status affects clients' health, and as much as the level of education increased, the compliance status increased [29] . Other studies showed significant excess risks of hypertension in the subordinate groups compared with managers, blue collar workers, less educated workers, and the older age groups; this association was not significant in women [30] . The total sample in this study is refugee. Comparable with the other findings, the study done among refugees in Jordan, Syrian Arab Republic, Lebanon, GS, and WB illustrated that 9% of screened people were diagnosed with hypertension and/or diabetes [31] . The researchers concluded that being refugees could be increased the risk of hypertension. This may be due to siege; bad socioeconomic, epidemiological transitions in Palestine, as well as transitions in food consumption patterns and lifestyle have aggravated the burden of poverty-related diseases, as people are suffering from emerging epidemics of NCDs, mainly hypertension.
There were also regional differences in the present study. This is in agreement with the study conducted by Al-Hamdan showed that there were significant regional differences. The highest prevalence was in the central region, and the lowest was in the southern region [9] . Geographical variations in the rate of hypertension were reported in many studies in different regions of the world, which might be related to regional variation in socioeconomic, demographic, and dietary in addition to the geographic characters [32, 33] . The researchers attributed the highest risk of hypertension in urban population (Gaza city) to environmental factors including large differences in population size, wealth, and health expenditure. In addition, this might be due to economical status, access to the health centers, and the health care system, which is better in Gaza city especially in the centralized areas. Furthermore, the process of urban development and changes in lifestyle and the profile of risk factors like obesity, overweight, hypercholesterolemia, and decrease in physical activity through increasing usage of automated transport and advanced technology at home, consumption of quick meals, and poor quality of food with high saturated fats will also tend to increase the NCDs load.
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The present study showed highest risk of hypertension among subjects who lived under poverty line with significant relationship between BP and subject's monthly income. There is incompatibility between the researchers regarding the association between hypertension and socioeconomic status as income. Some of them showed high BP epidemic among highest poverty rates returning to several confounders associated with hypertension such as tobacco consumption, which is highly prevalent especially among poor. Diet with lower cost and rich in saturated fat, and in simple sugars, with the decreased consumption of fibers, whole grain foods, and complex carbohydrates was more prevalent among people under poverty line. On other hand, other researchers found hypertension common in high-income level referring to consumption of more fast food, soft drink, sweets, and desserts with low physical activity through increased usage of advanced technology. Others showed that low and high incomes may be associated with psychological tensions which may be associated with increased vulnerability of these illness. For example, some studies showed that the income distributions and hypertension were nonlinear indicating elevated levels in low-as well as in high-income groups [9, 34] . Similarity, other studies indicated that low and high incomes might be associated with psychological tensions, which may be associated with hypertension. Low socioeconomic status is associated with elevated rates of BP-related CVDs [35] [36] [37] .
The majority of the surveyed adults in this study were married and that support the results of PCBS (2010 a ) about adult people in GS [38] , and that is normal because of cultural context of GS as poor households and rural areas, which limit the years of schooling and encourage people to marry from younger ages. The result behind this cultural heritage is to get more children and that cause many problems in the future [39] . Comparable with other finding in the world, hypertension is more common among married than single, widowed, and divorced for both sexes [5, 40, 41] .
The study revealed also 99.2% of the hypertensive patients reported that they are using pills to control their BP; about 42.8% take only one drug, while 57.2% were taking more than one drug to control their BP. On another hand, the percentage of uncontrol of BP among cases was 82.5%. Since treatment for hypertension is usually lifelong, the patient and the physician are committed to a long-term association. Treatment should not only aim at lowering BP but should also be integrated into an overall programme of management of associated risk factors and conditions. There is general agreement that five groups of drugs are effective as first-line drugs for the treatment of patients with hypertension [42, 43] . However, the Regional Consultation on Hypertension Management recommended diuretics and B-blockers as the preferred first-line drugs, as they can be successfully used initially in the majority of cases. Combination therapy is usually used when there is no clear response to monotherapy [44] . By comparison with other studies, Kearney et al. mentioned that awareness of hypertension around the world was 46%, and varied from 25.2% in Korea to 75% in Barbados. Treatment varied from 10.7% in Mexico to 66% in Barbados, and control varied from 5.4% in Korea to 58% in Barbados [45] . While Li et al. revealed that only 26.2% of the population in rural Shandong Province in China, were aware of their hypertension, 22.2% were currently undergoing antihypertensive treatment, and 3.9% achieved BP control. Lack of knowledge about hypertension and the importance of BP control were associated with poor compliance with nonpharmacological and pharmacological treatments [46] . Additionally, Kastarinen et al. revealed that only 68% of all hypertensive individuals among Finland men and women aged 25-64 years were aware of their condition, among them only 52% were treated with antihypertensive drugs, and 37% of the drug treated patients had normal BP [47] . Similarity, Esteghamati et al. illustrated that among hypertensive patients of Iranian adult population aged 25-64 years, 34% were aware of their elevated BP, 25% were taking antihypertensive medications [48] .
The most common risk factors identified in this study were lack of physical activity, obesity, family history, high LDL-c ≥160 mg/dL, high cholesterol level ≥240 mg/dL, smoking, low HDL-c <40 mg/dL, and high TG level ≥200 mg/dL. This is in agreement with many national and international studies which showed that hypertension was higher among participants with one or more of these risk factors [5, 11, 12, 28, 40, .
The result of this study supports the fact that it is consistent among reviews that hypertension tends to run in families. The high trend of positive family history among the study population may be due to relative marriage contributing to the perpetuation of genetic disorders or adopting of adverse health behaviors like eating habits and smoking that contribute to development of hypertension disease when interacting with a susceptible gene. So genes or behavioring may both be needed for a person to be hypertensive.
Additionally, the chief reason why people with diabetes develop hypertension disease is hardening of the arteries. Diabetes tends to speed up the process of atherosclerosis. The other fact about diabetes is that it affects both large and small blood vessels in the body. Over time, blood vessels become clogged with fatty depots and lose their elasticity.
In addition, people who have high LDL "bad" cholesterol and low HDL "good" cholesterol often have high TG, which can be a sign of carbohydrate sensitivity and insulin resistance.
The majority of the study's results indicated that hypertension disease concentrated among smokers, but interestingly, the majority of former smokers among cases (15.5%) in the present study were quit smoking within the last 12 months, with positive and statistical significant association between former smokers and the development of hypertension disease (OR = 18.1, = 0.000). This consistent with the study conducted in Iraq by Al-Asadi which found that the percentage of ex-smokers among the hypertensive (11.3%) was greater than in comparison to controls (3.6%) [40] , and this might be because patients with hypertension recognized the harmful effects of smoking or had been advised by a physician to quit smoking. Additionally, in this study, most of the participants were females (66.7%). In comparison to men, among cases all women in the present study were nonsmokers. This supports the results of several studies conducted in Palestine which indicated that smoking among females is not socially acceptable, or female smoking is underestimated. But the majority of the subjects among cases (93.3%) exposed to others , smoke. Globally, exposure to passive smoking increases the risk of death from many diseases even for nonsmokers. So there is a need for international harmonization of risk assessment, management practices in a global economy, and a variety of actions and programs to minimize unwarranted environmental tobacco smoking. Public health professionals should work to educate the public on the importance of establishing smoke-free homes and public places for the safety and well being of their children and nonsmoking family members.
Conclusion
Hypertension poses one of the greatest public health challenges for the 21st century, with particularly alarming trends in several parts of the world. It is considered as the leading cause of death among adults in Palestine, exactly as it is in the whole world. Furthermore, risk factors of hypertension are elements associated with an increased likelihood of this disease. The more risk factors a person has, the greater the vulnerability of having hypertension. The aim of this study is to identify the most common hypertension risk factors among UNRWA primary health care adult registered patients suffering from essential hypertension in GS. The study was conducted to address this information gap. The researcher extracted data on exposures to these selected risk factors from adult Palestinian population and highlight the problem as a public in nature that need community-based intervention programs integrated with health education programs. The study might encourage future national efforts to educate the public about the health risks and might support generation of future hypotheses. It might address the associated and predisposing factors of elevated levels of hypertension, diabetes, hypercholesterolemia, and obesity before starting any public intervention that is targeted to reduce such high prevalence, enhancing the skills of health care providers and equipping health care facilities to provide services related to health promotion, risk detection, and risk reduction. It might support determination of the causes and mechanisms of risk factors, including biologic, social, and epidemiologic and influences effective interventions. Additionally, this study might increase awareness about hypertension among the clients with the identified risk factors in order to decrease morbidity and mortality from this disease.
